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^ ^1]^^ ^fi^^l ^3^^ ^^"^^^ (non-producible protein)* ^€ ^ 

^w]AjAi- 4. o;^^ ^^€-§--^'?l^>(translational fusion partner: TFP)» ^^<ft!: -n" 

:£ 7 

^^^-B-'^^^Xtranslational fusion partner: TFP), S.S., (non-producible 
protein), <?ltf)Bflol^ 
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^H] ^J-tb* -n-S^>^ ^«]^-g-"^'$l;^HTranslational fusion partners for the 
secretory production of proteins} 



^91 1,2,3 : '^'ll^. ^^lsllyl^H](5. cerevisiae) 2805 

sl]<?l 4,5,6 : ^ltf|Bflo]s ^^€<^1^(5. cerevisiae 2QQ^^inv2) 
s. 3^ 13:^^<^1 4€r ^^fl^ -^^^^ ^>^<^14. 

: <^>^3'^ -^l^. 2805 
^inv2: 91^^'^]^ ^^^'^]^(S. cerevisiae 2805^ inv2) 
S. 4^ <?ltf|Eflo]^ ^^:^} ^o]^ a-^oI^^^ 

^]]9l 1,2 : ^^]]^]^]<^] Y2805 ura3 lim, 

^]]91 3,4 : . ^il efl <=>]] Y2805 z\ i/2K^£/ ( URAS /\ inv2) , 

sll^ 5,6 : ^-flelltil^Hl Y2805ziy/7F^ Zi/ijv^) 

S. 5^ ^3.5.^ flfl^Hl^-l ^^l^^^J- <^^» ^>^«^li^. 

J£ 6^ l-el-^xP]:^ pYHTS-FO, Fl ^ F2^ ^ JlS. -R-^^V £l-c>l^slsl 
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£ 7^ 4^^ ^«-^^-e-^<a^>» S^-Sl-^ ^^1^ i3fl'^d=^l-^^-ir SDS-PAGE ^ ^fl^^^^ 

Bll<?l l: 3.71 S-^l^Xsize marker) 
Efl^ 2: ^B]^^-2 

311^ 3: pYIL-TFPl* f-B"^ ^^1* ^"^^ wfloj:^=6^ 
sll^l 4: pYIL-TFP2^ ^-fi-^ ^^-111- hB<^J=^ yfloj^^^on 
^]]9l 5: pYIL-TFP3«- ^-B-tl: ^^fll" wfl'^d^t!: yfl^J=^l-^^ 
efl^ 6: pYIL-TFP4» ^-ff-^ tifl^J^tb 

£ 8^ ^^^^^ <ffl:£-<^H^l(Endo-H) SDS-PAGE ^sj-olr^. 

sll^ 1, -: pYIL-TFPl» Hfloj^ Hfloj:^:=ofl^ ^£<^lol^l ul^-^sl 

sfl-?! 1, +: pYIL-TFPl* ^-R-^ S^fll- ^''^^ n^"^^^"^ . ^^-=>\]o]p(\ 

B^l"?] 2, -: pYIL-TFPS* "^l-frtb ^'Q'^ ^''^^^^'^ . •^S.o\]<^]^ 

^l-?! 2, +: pYIL-TFP3» "^-R-tb ^^1* afl^^t!: afl'^f^^^, '^l£<Hlol;^l ^-^e^ 

s)!-?! 3, -: pYIL-TFP4» ^^^^^^ , <^S.<^]^]^] ^]^^ 

^91 3, +: pYIL-TFP4^ ^-?r^ ^""^^ ^''^^^'^ , <^^'=^]<=>]^] 

S. 9^ Kex2p SS^il-^i Al-ojH -R-^^l 4€- ^^-11 tifl oj^i-:- SDS-PAGE ^32l-o]rf. 

ell<?l M: 37l S^l^V 

511^ l: pYIL-TFPl» -t-n-tlr ^^fl^ afl'a^-^^^ 
sfl^ 2: pYIL-KRTFPl# "t^^ ^^1^ w^c^^^^^ 
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sl]^ 3: pYIL-TFP3«- ^-R-^ ^^^^ wfl<y=>^^^ 
■511^ 4: pYIL-KRTFP3» ^-^tt "S-:^-!!^ afl^y:^:^-^ 

5: PYIL-TFP4-I- f-^-^ ^^1^ tifl <ij: ^j-^ <3fl 

6: pYIL-KRTFP4# -^-R-t!: ^^1^ afl'^d^'^^^ 
£ 10^ TFP-1^ ^^^^^^ -^^^^l ^-M ^ ^IS^ l-5l-^iT^l:^#^ x+Bl-i^ S-^S. 

£ 11^ TFP-l^S^B] -^5fl^ ^«-^^-§-^'$l;^m(TFPl-l, 2, 3 ^ 4)^] 
^til^^ ^^tb SDS-PAGE 
Efl^ M: 3.7] K^]7]- 
efl-?l S: ^Bl^^-2 

sil^ 1-1 : pYIL-KRTl-1^ -g-n-^ wfl'y^t!: wfl^o^^i-^^ 

sll^ 1-2: PYIL-KRT1-2S- ^-^t!: ^11*^=^!: wflo^^l-^^ 

sll^ 1-3: pYIL-KRTl-3^ -^-^r^ 5-^1 » yfl'^ft!: tifl'a=^^^ 
sfl^ l: pYIL-KRTFPl^ "^-^tb wfl'^d=f!: wfl'a^^^^ 

sfltl 1-4: pYIL-KRTl-4» ^-^^ tifl-^J^^ wfl^c^^T-^^ 

:£ 12^ ^«-^€-§--t^^> TFP-1* <^]^^ idr^yl ^Iriifl:^ «^^;<1-^^^KG-CSF)^ 
^^tt SDS-PAGE ^ ^1^^^^*^ ^5i]-o]r^. 
M: 3.7] 

l: pYIL-KRTFPl^ -S^fl^ till'y=t!: yfl'a=-^^^ 
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^91 2: pYGCSF-TFPl^ ^-^^ ^"^^ ^^V^^^^ 

sll<?l 3: pYGCSF-MFa» ^-^tb 5^1* ^'^'^^ ^''^^^^ 

<50> ^ ^T^^ jLS-<^l>i ^S^^l ^€ ^ ^WlAjAl- ^ =^ b;^^ 

^ ^«J^^-§--^^^l-(translational fusion partner: TFP)» i^l-'^Jtt -B-^^V-S-^^^B^ ^ja^o. 

^-llii^^l ^-€71-^^^, ^ =T^^(post-translational modification) 7W^^ . ^ 

^^-^^^ ^mn^ ^ ^3)- Cl-Oj:^ -S-<?l*Ol ^^Sl0lC> ^ 

Cf. tflS^ -H-^:^!- tfl:^^ ^ JLS Al^eflo] ^S. o]^^ZL 9X^t^] tfl 

<^J=B1]^1S ^^-^^^ -^^tb ^«17> <^^JL ^^(disulfide bond)^l 1-^ 

(folding)ol *7>^-5:H ^^^fl (inclusion body) ^«-]^^ ^tfls ^S-tt^l-^ ^ 

^o] ^l2^£|:n. ^tq- (Makrides, Microbial Rev., 1996, 60, 512). Stb, ^^1^^^ ^ 
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•^1 ^^tt ^«flAi^ #el^^3l-(glycosylation)S ^^^] ^^^}7]^ <=>]^S\- 

* ^^tb 3^1-^ ^^-^ ^-9- tfl^^<:Hl^i^ lr7>^*H S.S-^ 

<52> S.3. M]^]v]:^]^]iSaccharo/nyces cerevisiae)^ 91^^ 

«fl ^^^^^1 "^^^^ GRASCGenerally Recognized As Safe) i^l^^^^^i -9r^A S^l-^l -g-ol^>P^ 

jr^o] ^s.^ ^c^M- 71]^^ ^>^1 T3i]-f ;^>ll^olxi|- (Eckart and 

Bussineau, Curr. Opin. Biotechnol . , 1996, 7, 525). 

ej-Ai ^3^=1^1 ^7l^+ ^ ^S^^^ ^ ^Wl^o] till o]^ ^Vol^ 
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^ ^« ^ ^idl7> ^;^17> #^3t!:i=f. oje^tt ^^1* ^^^^ ^^^^ ^ 

^ ¥^ ^til^^V^ BiP(MR2) ^ 3]-^^ «t3-^ (Robinson ^, Biotechnol. prog., 1996, 

271, 10017)5x1- Al^Efloi ^-^^ ^^^^ 1-^ /i9/(protein disulfide isomerase)^^ ^-^^ 
^(Robinson ^, Bio/Technology, 1994, 12, 381; Schultz ^, Ann. N. Y. Acad. Sci., 1994, 
721, 148; Hayano ^, FEES Lett., 1995, 377, 505) chaperone<^l i^fltb ^ 

"^in^^l- ^o] ^^JjElJL %irf(Gouka ^, Appl . Microbiol. Biotechnol., 1997, 47, 1). o]^]^ 
^^^77}^] ^l5fl^«-^^^ ^^^m Pfl-f ^^^^-y oj^^lill ^]^] 

<^1^# ^^M7\] *>Ji ^ ^^^^ i^^^T^lM- ^^l^^l^io:] tbT^l^^ 

<54> Kjeldsen ^ (Protein Expr. Purif., 1997, 9, 331)^ 91^^ ^T^^ll 

(insulin precursor, IP)* JlS^l^i Jl^^o.^ ^ta] A^Ai-^Vy] ^*V^ o]^^ ^j^ofl o:|-gfl 

"t^^ 51 T^i( leader)* 91^^^] -g-^^H 7fl^^l-$|^cll o]z]^ ^ 

^51^^51- ^-^KN-glycosylation site)^ BiP <a^^^* ^7>^H i^^Hl^i = 
^ A]^^ ^711 ^^^-H ^MS. S^o] atb slcl<Hl ^7} 

fl^ ^Hj-^o] ^T^-sr] ^7]-s|o^cl-ji :a.Jl^>^Til-(Kjeldsen ^, Protein Expr. Purif., 1998, 
14, 309). -H-^>t!r ^^7> o]-^^s|^e.^>i oMs.^i'ilard ^, Bio/Technology, 1989, 8, 435) ^ 
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^T^^^ ^Em-;^l(cutinase)» JLS.<Hl^i ^-^tl: ^-f<^l:£ JS-JL^l $ii=V(Sagt ^, Appl. Environ. 
Microbiol. 2000, 66, 4940). <^]^ ^^3.^^^ 9l^}<^ ^^-^^^ 

-g-Sfl^^ol ^7}^J1 ^aJ^:gSl l"^ m^^-^S. ^W]7> #7>Sl^i:-ll 7l ^ 

^}^^. 

<55> ^H]7|- ^^-^^^ ^1^^>^ ^^^^ cil-^3£)^Bl>^ 

^^^^l-Tg 5)1 o] -g--^^^^H -n-5fl^ 5.^7>o]s.^ (bovine prochymosin) (Ward ^, 
Bio/Technology, 1989, 8, 435), sfl^l ^^-^sfl^ S^iiB^sl-^sll A2(porcine pancreatic 
ptiospho lipase A2) (Roberts ^, Gene, 1992, 122, 155), <?lBl^^-6(human 
inter leukin-6) (Contreras ^, Bio/Technology 1991, 9, 378; Broekhuijsen ^, J. 
Biotechnol., 1993, 31, 135), ^ ^sfl^ (hen egg-white lysozyme) (Jeenes ^, 

FEMS Microbiol Lett. 1993, 107, 267) ^ ^S3e|1 ^ (human lactoferrin) (Ward ^, 

Bio/Technology, 1995, 13, 498)-a- JL^^^-^S ^tijAj^cf. «.«]^7l-^o. ci-iifl^oi] xt\-^ ^}o] 
» S.<^ 5^<=^]^^ 1000i3fl^7>^l #7>^>^cf. J:So1lA-l:£ ol^l <?lB]^^-lT3llBl-(interleukin-lp )^ 
o]-in] v^ig:^ 2471]^ -s-"^34H^S. <il-g-^><^ ^^1 ^^^^7;>(human growth hormone) 

^ ;<]-^<$l^KGranulocyte colony-stimulatinf factor, G-CSF)^ ^H]^ ^7M^^ 

(Lee ^, Biotechnol. Prog., 1999, 15, 884). 91^] B^^^-ltiflB]-^ -^l^^^l 
§io] ^o.^ (Muesch ^, Trends Biochem. Sci., 1990, 15, 86) S.S. 

<^]^'\S. T3fl4- M^-^S ^flS^ ^wl^S^sl^ ^^S. M.JLS\$Xt^ (Baldari ^, Protein Eng.. 
1987, 1, 433). ^^J^^^^l ^MS. #^-&>7l ^*fl>l^ ^tf^^o] ^sfl ^-^"^ -g--^ 2!1-H^7> 
JE.X\ ^-fS. ^alHl^^T>ll (Takahashi ^, Appl Microbiol. Biotechnol., 2001. 55. 

454) el-oi3i5£)^ ^el-c^'l;^! -^2fl^ b^sI-^KROL)* Jls. A>7'>sp>o];^-fl^^ ^•1l5llwl^Hl<^l^i ^-€^1- 
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7] ^Sfl ^>7'>ST3>cl>^-11r^ -n-2fl^ ilHfl^^]- -^i^Cmating factor alpha) ^ 1-] 
(pre-pro- leader) ROL^ ^^^^^r^-^^^^-fl «fl^^>^ -B-^^l"^ ^"^tt ^ 

^ ROL^^l ^XJr-^M- ROL >^>^1^ pro ^^tt ^^<^1^ ^^-^VtII ^wl^lS^rf, 

•^l^ ROL pro ;=^>7l ^^-^^2^ 1-^<^1 ^cfl2^-^S ^^^l-t:]-^ ^o^^^t^. 

<56> ^7ltt <S^^^<='fl^i ^^1 ^wjs ^:£*T-7l ^n^^ t].o^^ ^ 

y^]9l:^}7} ym^SX-^. 7fl^^ ^^1^^^!^ 

^ ^^l7> ^^r^. Dorner CHO ^■11^<=Hl^i BiP» 

4^^^ ^azf ^§1^ ^a^^ ^tij^o] :^^-5}^t\-jL ^iL^l'^Jl (Dorner ^, EMBO J., 1992, 
11, 1563), BiP^ ttfl ^Hl7> ^7>^l-^i:|- (Dorner ^, Mol . 

cell. Biol., 1988, 8. 4063). JlS.<^1a-1£ m?2iBiP)^ ^j-^^o] B^-f ^VfKplant 

thaumatin)^ ^-f'Hl^ ^^]7} ^^E);^] (Harmsen ^, Appl . Microbiol. Biotechnol., 

1996, 46, 365). Hfl^Swl-o] &j >^oi] a-^ BiP» ^^-^^V^* ^ili^l'^'Hl^i 7>-g-^^ "^^1^ 

^71-^1-^ ^wlJl^^ ^7>*M ^^rl- (Hsu ^, Protein Expr. Purif., 1994, 

5, 595). a ^t]]o]2:(/'i?/)# if^^^}^ ^^<=^l£, ci>^i5El ^ &| >i ^-^l^^'^'ll 

Ai §1^11 0]^^ 3X1-^^ ^V^^M- #^S<i>^sllol^o^ ^Wl7> ^7>^>xl ^5j:t:f (Wang and Ward, 
Curr. Genet. 2000, 37, 57). <^]-%-^ ^^l-B-^t^ ^-f^l^S ^ 

<57> ^1-71^ ^sl-^l^i vi}^ ^-wi-y^i-^ ji3)-o]i tfltb ^^7> 

^ ^^^1 ^til<^l 1^1^!^ ^J^i^-^l -^-^s ^^]n7] 711^^ ^wl<?l;^>7l- ^^-^^ 
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^ ^^w^ 2itfl^» ^-§-* ^ 9X^ ^tii^^>« 

^^^1-^ 7l#oi ^^^l-iil-. oi<:>ii ^ W^-fl i^s^-Ai ^wj-g- 

:^1-(R)<^1 ^-^^1-^ X-R^ X-R^ -§--^#<='ll ^ -^^^} X-R 

<60> laf^^ ^1-711^, ^ ^T^^ 

<6i> (1) ^la^^^ -^^^>(X)2} ^lHs)]<a(in-frame)-^S <?i^€ ^V^^^^ 

<62> (2) Tdr^i:^^^ -g-^ ^^^(X-R)^ -^:£-5l-^ ^li^^-g-^^x^Xtranslational 

fusion partner: TFP)^ 7\]^^^ DNA SE^ cDNA# iSiBl^ '^^^l-'^ ^^-^^-g- 

<63> (3) ^flfl:i-g--^'y^> ^S.n -^^^1-^ «^^<^1 ^^^«r^l5!^ 
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<64> (4) =s]SE.B\ i^-^xfl^ ^ilis^B] -B-^;^T-# *sl^l-o^ ^^^-g- 

■^o2;;,-|.o:| ^A^^ ^-i^^l-^ i-^^H, ^^J^^ ^S^-g- ^«^^-8-^^;^l-» 

<65> ^4 y].^2l-5:|^]^^ ^ 

<66> (1) JlS. <?ly^Bflol2i# <^]-§r^ ^1-^^^ ^1^^ 7)1 -¥ltb S]iE-1 -H-^^l-S ^>-B-^}7l 

ss- ^l^l^V 5^-^ ^iT:HBfloi2: -B-^;^!-^ INV2(I)* ^^A]^ j^jg_^o]^^ ;^12:^T-^ ^ 

<67> (2) JlS. ^S4Z:i(9 HS.aB|<^ ^^fl^i ^m<^l -^^:^}^ 

HTS (high throughput selection) (pYHTS-FO, pYHTS-Fl ^ pYHTS-F2)^ ^7^1; 

<68> (3) oltslBflol^^ -§-^ ^tilA]^ ^ o^l^ JlS. ^;^^] 

^^E-i ci-iafl^-g-^o]^]. ei-oi«.5:is:|§ pYHTS ^^^] :^12:^>^ 

<69> (4) xlls^ s}o]«.5ls:i# (1)'^]^^ :^]2i^ ^^^^-^yjl ^'^^ 

Til 

^^A^ ci-^fl^ Ajxj-^ XFP* ^^*>^ "J-^'^ ^tb ^^^11=1-. 

<72> ^S^o] -^E. idr^-^^J ^^-^^(X)5'l- 2,(1)4 -§-^■51-'^ Jia^^l ^^-S: 
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31 ix)-e)-A| ^<a^:4x-^-^s wfl;^l<^1^i \+^^^ ^S.<^ ^^^^ S.S.7} 

ol-g-^>o^ Td^^^^ ^«-J^^(X)3i|- ^BlB|lols(I)7> -g-^^ ^«-^^(X-I)<^l ^^^IS. 
^B] sl-oly.5le]l- ^7}^^S. -8-W=^ TFP-X-I Sfe X-I-TFP^ ^ 

Bfls. ^ s:s.^1 s^a, #^^><^ ^HS.^ tifl^Hl^i m}^?]] ^^^^^}^ M]^mr ^^^V^S 

<73> ^x-)]^ o.^^ ^ #^^>^ 512- ^tflBflo]^ :to^ xlls^Vjl, oltf|Bllo]^ -^^:^l-7> 

r'}7]^ A>-g-^ ^ o;^^^ ^^^V^^. ^H, ^B|^^-2» <^l-§- 

t!r ^T^J^^-S--^^;^> ^^^^1 pYHTS-FO. Fl ^ F2» ;^lS*l-JL, o]d]] jls. 7]^^ 

€ "^^^fl DNA» ^^^><=i ^^^-§--^^^1- ^o]^^^ y^]2i^}JL, o]s.^^ 91 
^] 9m^^-2<^] ^^-^^ TFP-1, TFP-2, TFP-3 ^ TFP-4* ^<?l*>5ii^. 

<74> ^ ^T^g^^l^i "^^^-8-^<5l^Ktranslational fusion partner: TFP)"^ ^^-^^^ 

S^^m -^^^^l-^ ^^-^^^ ^t^l^J^^ -B-m^ -B-^^m ^T^-lt!:!:!-. a 

tb, "^«-^^-§-^^^> ^^-^^"^ ^Mtt ^^-^^-S--^^;^} ^:^;^H1 ^*fl ^^^^ ^^l-i^'li^^ 
X\<^o^ ci-iafl^^ s^T^iltb^. ^^l^^S., TFP-1, TFP-2, TFP-3, TFP-4 '^T]'^ ^ 9X^, 
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INV2^^A<^] ^^fl^i S^^^ Jl^# ^l-^T^ll SLS.^ ^^-^^1 

o^^o]] til-s.}A-] wfl;^HlA] AJ^^V^ ^li-s:}^ ^^IW. 

-^3.5^lol^, ^i^eiioi^, ;^>^asi-viioi^, ^Bflo]^, oiigsiioi^, ^§^£^1^11 

<77> ^ ^i^<^l^-1 "^l^^l SE^ T^l-'^cftb ^S^^l -^^fl^ ^^-^^-i: ^11^^ 

^ ASA]-^V7l o:)^^ ^^m^. ^ ^^^^ Vb^^^^^ ^^a^^^ W>^^^V7fl^ 

<78> ^ ^i^^l^H ^^-^^-g--^^!^} TFP-1, TFP-2. TFP-3, TFP-4, TFPl-3 ^ TFPl-4^ 

-g-S^ cfl^ ^S-^:^^ 5L^tti^. ^^^^ ^W^l 

^, <?1^> VII, VIII ^ IX« ^ttt ^^#^*^> AVols^V-^K^l. 

oiB]^^), a-, ^ Y-'^l^^^m. €-^i-:|xV^'?l;^}(GM-CSF), 

(PDGF), S^^Bl^l-;^!-*^^^ ^«:^^(PLAP), -y^^, 5i|A> ol;^KTNF), ^^^J" ^t^VC-^^l, TGF 

a £^ S^l ^^^J- <?1^V ^ "^l^V), ^^-^>^ ^ 

^l.Ai-;<>^ ^ = «J-<='lix ^ S.^^, ^n^^^ Ir^l 

^ ^ olo:| -o.A}^:il), ^Ali£.\i( calcitonin), ^-^iJ&^i ^Bl-<il:^(Calcitonin Gene 

Related Peptide; CGPR), <ffl^m^(enkephalin) , ^i^-VSt^l^, <^le1>iS.So]c:>llBi, aI^^V^ ^ 
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2005/1/4 



:^(growth hormone releasing peptide; GHPR), ^^1*-^^^ '?l^}(thyinic humoral factor; THF) 

^cs] S^^t:]-. IE^, <^]^m ^^-^^^1^ S.^^ ^^11^, ^^^-i-^^l^ 

^^^oi <?i^i# jE^tt i^-^J^tb ^ ^1^3* -fr^^ ^^^1 cDNA^^B] ^^^7] 

<80> ^ ^^i^ -^^;^}, ^^7Ba1 ^ ^ 

/'fi^', f-ff05, GALl ^ GALIO^S. ^^^^^ ^^^^ ^^A^A 

^ 312. S.^ i-^tt ^^1- ^ ^1^3^ ^2fl^ -^^^1 S:^ cDNAS^Bl ^^^1 
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Candida). ^:]v^\]^^v}o]^^^iDebaryomyces) . ^M]^^(iBansenuJa) , m:^<^]n^^}'']^'\]^0 . ^ 

Saccharomyces) ^ JlS.^, o}^^^:^^MAsperffJJIus), n^^^^'^iPeniciJIJum), ^o] 

3:.A^iRhizopus) ^ lB.^S.-o^^\<iTrichodenna) ^ d\]^^^y>]o}(EscherIchia) ^ 

<82> ^ ^S^-§- TFP^ ^31^ ^^^^ ^^^1 -ir^V^^V^l 

^1^ ^^m^* ^ Xl^ TFP* ^^*>7l <=>]-%rm. ^ $X^. ^ 

^A-ltfls ^€^H ^^^91 TFP# ^ 9X^. 

^ -g-^ol;^> ^JL^ pYHTS-FO, Fl ^ F2<^1 ^tb ^l^^"?!: ^^^^ ^i^^ 

<84> ^ ^T^^ ^^1^ -^aHa^^ <^1^1 jLS.'^l^i ^til^S^ #^^>^ 

^•y^}* ^31^ -^d^^l-^l ^^\^ ^^^B.^ 3 ^(pYHTS-FO, Fl % F2)<^1 JlS 'g^J^^l^ 
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^^ "^T]-: 2005/1/4 



<85> ^B^^^?l-2^ ^J-^ 3:5.011^1 ^^o] o]^^ o]o.^ S 

S-S-B^^l ^^B^i tfl^ ^^J^^^l ^^^^^fli^'^l^i Wl-^Tfl 1-^ (folding) 

^^<^1 JlS- -H-^^fl S-"l-<^l«-&)5^1r ^SJ^>^ Jl2-<^ ^^^^tb ^ 4^3.^^ i^B^^Hl^i ^^^-srV^ 

o^^yo^ ^3.^.^1 tifl^HlAi ^^^>^}^ ^^^^^l^^el -B-^^V* ^el^l-:^! rfl^T-^^S. 
^^}<^ /HS. ^] l-el-^T^lH.(pYHTS-TFPl, TFP2, TFP3 ^ TFP4)1- sJ^^V^tq-. z]- 

2J^^ ^B]■^^n]^<^ 4#^ ^«-4^-S-"t^^> IFP-K^i-a^S: 2), TFP-2( 

A-iii^j: 4), TFP-3(^i<i^:£ 6) ^ TFP-4(^i^«is: 8)# , ^1-1: -n-^^Hl 

<87> pYHTS-TFPl, TFP2, TFP3 ^ TFP4S-^Bl ^ly^ ^:)] o]2:» :^l7l^>JL 9m^^-2 

-B-^^Hl ^^tt pYIL-TFPl. TFP2, TFP3 ^ TFP4^ ^l^^-^}^ , <^]^^ ^^ 

^ ^ o;ij£S. ^tifl^^fljL:^! Kex2p ^^^^S ^'^t!: pYIL-KRTFPl, KRTFP-2, KRTFP-3 ^ 
KRXFP-4* ^M^V^tq-. q-o>7>, ^^1 ^S.^ ;^>^«a;^>(G-CSF)l- ^^-^^-§-^^^1- TFP-1^ -^-^ 
tb pYGCSF-TFPl* ^1^^>^ TFP-l^l <^^]] ^I&]^^-2 oj^jo^ ^i^-^^^ ^w] ^5^<>llS. Jl 
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<88> T^^^i, 2E «^J=BflS.Ai, ^ ^1^^ IS. 7]7^^^ ^^^-g-^^7;> TFP-1 ^ 

^ IS. 7l7flS|^ o>Tn]i^Al. X]<^ gc- o]o^ ^l-^^g (homo 1 OgOUS ) , W>^2] 

^1-711^ 75%, wl-^2]^>7ll^ 85%, t;-!^ w>^^^>7ll^ 90%, 7]-^ w>^^^T-7ll^ 95% '^]^^ 

^^^^^ TFP-1 ^^-fl^'^l ^^1^. atb, ^ 

Ai^^:^ IS 7l;^lls)^ ^^-^^-§-^^1:^1- TFP-1 S^^>^ DNA BE^ <^l5l ^^^^ 

, wV^3] ^1-711^ 75%, ii^^ i3l-^^^>7llfe 85%, c]^ al-^3]^]-7]l^ 90%, 7>^ w>^^^l-7]l^ 95% 
<^Hi-^ ^1-^^^* DNA Ai<I* -a-^^Hl ^tb w>^2]^l-7fl^, ^V7ltt -^^t;]- 

yAo]^. vi}^z\^}7\]^ , ^fls-^ ^lE.]c;\] x^s)^ -e-^^>fe 2^ 
^>7ll^, ^flS^i- ^B]^ pYIL-TFPl, pYIL-KRTFPl pYGCSF-TFPl^li=f . Stb, ^ ^7] 

^ :^TlS-t ^^^S ^^^^^ ^^IMI ^tt «>^^^>7ll^, ^S.^ 

pYIL-KRTFPl^S '^1^e]7']o> ^^o] DH5@/pYIL-KRTFPl(KCTC 10544BP) o]^. 

<89> ^ 4^ -y^BflS-^i, ^ A-l'l^J: 7l;^l]£|^ ^^-^^-g--^^;^> TFP-2 

^-s--^"?!:^]- TFP-2 ^A>:^fl <^i^ ^^^H ^^m. ^ 

S^, ^ ^^^^ 3S 7l7lls|^ 6>ulicA]: A-l<t SE^ o]o:| _ wf^^^VTll^ 75%, ^ 

i3]-^^§]-7fl^ 85%. tl^ w>^^^>7fl^ 90%, 71-^ wl^aj^l-Tll^ 95% -^-^^^^ 
<^Mh=.^ Al<g^ ^«-^^-8-^<?l;^> TFP-2 ^«-^^<^l ^t!: ^^m. ^ ^i^^ 
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^llfeo003957 ^^ 2005/1/4 

S. 7l7ll^^ ^«-^^-§-^^^> TFP-2 S^^>^ DNA ^-^^ ol^^ ^^^^ , vi}^ 

75%. H].^^^]-7l]^ 85%, ^W^^}7\]^ 90%, 7}^ wV^^ §1-711 95% 

^014. Td>^3l^>7fl^^ ^B\c;\] i^S]^ -fr^;^>fe ^i^^^ 4^ ^^^Hl^. 1^>^^ 

§>7ll^, :^1]S-^ ^B^^ PYIL-TFP2 S£^ pYIL-I{RTFP2<5lt:}. att, ^ ^l-7ltb ^flS^ ^ 

Bis. ^tb i^V^^n^VTll^, ^ill5L^ pYIL-KRTFP2S 

^l^Hl^l^^l- #S1-<^1 DH5@/pYIL-KRTFP2(KCTC 10545BP)cilx:l-. 
<90> v^s. ojrBflS-^l, ^ 5S. 71^11^1^ ^Ta^^-g-^o];^!- TFP-3 ^«1^, ^1 

51 -B-A>:^:il o]o^ ^^o^l ^^lii|-. BE It, ^ ^"^^ A-]^^^ 5S. 7l;^llS|^ 

^<?1^1- TFP-3 ^1^ -B-^Hl ^1^ ^^§1-^ -B-^^Hl ^tb ^^11=1-. ^51, 

^ A-i<g^:i: 5^ 7l7il£i^ ofPii^AV x\<^ oi^ ^1-^^^, wi-^^-sl-Til^ 75%, :a.T:l- 

Wl-^^^l-Tll^ 85%, T3l^ Wl-^^^>7ll^ 90%, 7HV 95% o]^l-o^ -^T-^^^ ^ o}t^1 

^«-^^-8-^<?I^l- TFP-3 ^«1^<^1 ^tb ^^li^. ^ Ai<g^3: 5 

7l7ll£l^ ^^-^^-S-^-?]:^} TFP-3 ^«J1^* S^-&>^ DNA >11 SEfe ^^^^^ , «>#^*>7ll 

^ 75%. :a.t:l- H>^2}§>711^ 85%, cl^ w>^^§>7l1^ 90%, 7>^ ti>^2;}§}7ll^ 95% ^1^1-^ 

DNA -H-^^Hl ^-^t ^^It^. wl-^^^VTim, ^7m -B-^^>^ ^i^^S 

6^ -^^;^H^. SEtt, ^ ^7m S^-5^>^ ^H^:-^ ^Bioii ^tt ^^11=1-. w> 

%^^s:l-7im, ;^ll2:^ ^B\6]] -B-^;^l-^ Ai<t^j: 6^ ^^^}<=>M. ^W^^IA]^. 

^ ^B)^ PYIL-TFP3 pYIL-KRTFP3ol tf. ^ ^7]^ ^H^:-^ ^BlS ^^^^ 
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llP^0003957 ^^ '^^}- 2005/1/4 

^ M]S.<^] ^<^]^. w>^^^1-7ll^, M]^^ pYIL-KRTFP3-^^ 

^^o] DH5@/pYIL-KRTFP3(KCTC 10546BP)c>lc|-. 
<9i> r}-^ ^cJ^S-^i, ^ A-^<I^Jl 7S. 7l7}l£l^ TFP-4 

^<?1^1- TFP-4 ^1^ ^A>^1 '=>]^ S^^l-^ -^^:^H ^tb ^'^m-. ^sl, 

^^^^^11^:^ 7S. 7l;^]]sl^ Ait ojo^ -^1-^^^, Bl-^^^Hl^ 75%, 

Vi}^^^^]^ 85%, i::^^ w>^2]-&>7fl^ 90%, 7>^j- ti}^3}^l-7]l^ 95% ^1^^ ^^^^^ 
i-A> X\<^^ ^^J^^-S-^-?!^!- TFP-4 ^«J^^<H1 ^<=>]^. 5&t!r. ^ ^11^^ 7 

7l^l]£|^ ^li^^-g-^T-'y^l- TFP-4 ^a]^^ ^^^1-^ DNA SE^ o]o^ , «l-^^*l-7ll 

^ 75%, M.^ vi\-^^^}7\]^ 85%, t^l^ ial-^zl-8:>7ll^ 90%, 7}^ ^}^^^}7\]^ 95% <^]^3^ 

DNA ^i^i-i: ^^;^H1 ^tb w>^^-5r>7il^, -a-^^V^ A-i'i^:^ 

^^^1-711^, tflB^^l -^^^m ^il^^i 8^ ^^^H^. 131-^21 ^l-Tfl^, 

^ ^El^ PYIL-TFP4 pYIL-KRTFP4olTil-. SEtb, ^ ^7ltb ^B^S. "^^^^ 

^ ^^<^] ^tb ^^1^. ti1-^^^>7ll^, M]^^ pYIL-KRTFP4^ ^^^^^ ^]^^ 

7]<^} #2->^l DH5@/pYIL-I{RTFP4(KCTC 10547BP)C'lt:f . 

-s-^-?!^} ^n^^ -^^7^^ -s-^^m ^-f ^^^^ 

^ ^-f ^d^* ^1$(<:^1: ^^^^ o>p]i^X].o^ t).^ 
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%^ '^T.}: 2005/1/4 



PliL^^ SE^ <^m^ 2:^^ ^ 

>ll7l^VDlB^i "d^^^^ ^Wjoll c^^# ^7l^];<l ^7^1^ ^W]* ^^-^ 

<94> ^ ^T^<^1>H ^«^^-§--^^;=^> -B-^^H1 ^>-§-^ 

^(wild type) ^>t=i1 ictt ^ <^>^S^ ^^ ^^"^^^ -B-^Vtb i4^^fl7l 
yA^s.^"], ^3r«J]^^ ^-f ^ ^1^^ TFP ^^-^^^ ^1*121- h]-^^^]-71i^ 75%^1^t-, 

cf i3]-^^^].7]l^ 85% o]^^ 13]^ y].^^]^].^!]^ 90%o]^l-, 7H> wl-f-3i^]-7fl^ 95% <^1^ ^^"^ 

-n-^^>^ ^4- ^ TFP ^^^1-^ DNA ^it^zf wV^^i 

^>7fl^ 75%o1-^1-, ial-^^^]-7ll^ 85% ti>^2]§>7ll^ 90%o]-a-, w>^3|^>7l] 

^ 95% ^"^m ^ DNA ^^-^t:!-. ^]^^ ^^^^^ ^<?]:^S.i4 

^^-^^^ -§-■^^1-'^ ^T-g-^T^ ^W] AJA>^ ^E-]o1] ^oj^ 

4. ^ ^^<^l^i "laiE^"^ ^-flS-^lA-i ^tffi^^ s^-g: ^ 2:^ 

(regulatory sequence)<^l 4^ 7>^*}S.-^ DNA ^ 7lB|- -B-^:^]- 2i^4r '%-'=>]^}7\] 
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^■7]^Jt ^^5|-^>7l ^-sfl £<?JS|^ %-6-^>^ DNA ^^^Itt^. 

^7}^ 511 o]Bl (operator), ^^tt mRNA ^M.^ ^ ^^>/^^^ 

s^^i-^ Aii^ci -s^^fl -^€^>» ^^9^1-71 wMei^x, 

^2.^]^ ^ T=]-<a=tt ^>^* =1^ ^1=1-. ^^i^ ^^i ^ 

^Bi^ DNA7} ^^s]^ ^xl]^ ^ ^^^«r a] 

^i-Biisio> 4 is ^iBfl^ DNAi- ^^^m^. dna^ ^^^i ^^^^ 

o]S^X\ <^^^^o_^ o]^ 7}^3] DNA^ ^T^ltbcf. <^7lAl, ^5fl DNA^ ^•fli'^lAi 

^<S^^^ ^t^^l^l DNA<?1 DNA* ^i^l-^Vt:]-. ^^jB^^ ^il^i^^l 9X^ 

<^A^^1 DNA^ ^^*>7l] ^ ^-^^ ^'^^^ ^2fl DNA7> ^"^^ ^ ^^^^l 

cfl wVsi- ■^^^'^ t"^* ^-sfl^ife «fl^ -B- 

-§-^ "^^^^"^ DNA» DNA7> '^'^^fl^l ^^^^^'^l 

^^ ^-flS ^1^. DNA51 £«aJL-^^l DNA^ ^ 

^(SF9)i4 ^^li. CHO, COS 1, COS 7, BSC 1, BSC 40, BUT 10 ^1- ^S. ^<^] 
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^>^€ ^ M]S.^ <^]<^]^. ^}^^-s}7\]^ m:"^^] (Escherichia coli)7\ 

<97> ^ ^T^;^>*^ TFP-l, TFP-2. TFP-3 ^ TFP-4 ^^A^ \f^€^^ 

^tijol] 77\yi\^ <^^^ SAV^V^ O.Ti| , TFP-lSl <^5l-\i-Bl^l A^l <! , N-#Sl 

3.^^ a^7l- A-A^ ^AAm ^-%^\^ ^-f ^w] 

5' -UTR(5' -untranslated region)^ ^^iT^^V^ ^-f (pYIL-KRTl-4) 
3«fl ol-^ ^7>^>^^Ti^, 3' ^7\^ :^l7lt!r 

^-f (pYIL-KRTl-3)<^l£ ^tim -^:£^1-^^. 

<98> a ^ ^T^^ >l<gai:£ 9S 7l;^l]£]^ ^Ta^^-g-^^:^> TFPl-3 ^^-^^ 5E 

^ olo] ^A>;^flo]l ^c,]!:]-. a-^, ^ ^1^^ ^«-^^-e--^^:^> TFPl-3 ^^-^^ SE^ -^-l^ ^ 

A>^1# s^^V^ -^^;^H1 ^^^A. ^A, ^ A-1<t^^ 9S. 7l;^1l£|^ c:>Hi^^ Ai 

<S c>]o:| 75%^ Td].^3} 85%, t^i^ wV^^^l-Tfl^ 90%, 7\ 

95% o]^T-^ W^^* <^l--pli^A}. ^«-^^-S--t<?l;^> TFPl-3 ^^-^ 

^-S: at!r, ^ A^^^J: 9S 7l7l]s|^ TFPl-3 ^^^^ 

^^^>^ DNA A-l^ olo^ ^^A^. T3l-^2^^>7fl^ 75%, ^1=1- T3>^^^1-711^ 85%, A^A 

AA^ 90%, 7\A A^AAA^ 95% ^1-^^ ^-^^^^ DNA A-]<i^ -^€^>^1 ^-^t ^ 

ti>^2n-3i-7il^, 7112:^ AA"^ ^-^A^ -^AA^ A-i^^:£ 9^ 7\AA^ ^^-^^-g-^'^^V 

TFPl-3^ ^^^>^ ■9vAA'^^A. A^AAA^, ^fl2:^ pYIL-I^RTl-S^lirq-. ^ ^ 

%7'\'^ 7ll2:-^ ^tt w>^^-S>7fl^, -^^^^^ ^-fl^L 
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^ pYIL-ICRTl-3-^S. <^l^sl7l<i> ^e^-o] DH5@/pYIL-KRTl-3(KCTC 10548BP)^1^. 



-g-^^;<> TFPl-4 ^1^ -H-^1-^1<^1 ^<^li=1-. ^ ^^-^^-e-^"?!^]- 

TFPl-4^ S^^m ^i^T^^ 10^^ y]:^l\S\^ ^1^ ^^HHl ^t!r , 

^ A-^-^W^J: lO^S 7l;<1l5]^ -H-^^H ^*fl ^^^^ A-1<1 o]^ 

w>^^^>7fl^ 75%, ^-c]- vM^^}7\]^ 85%, t:^^ m}^^^-?]]^ 90%, 7}^ w>^^^>7fl 
^ 95% <^]^^ ^^^i^ c^Mi^AV X\<^^ ^^^'^-^^l^} TFPl-4 ^^J^^<^1 ^tb ^ 

olcf. att, ^ A-^^Hi^ 10^ 7lAll5]^ DNA ^1^ ^j-^^^, w>^^*l-7fl^ 

75%, w>^3i^>7ll^ 85%, t:-]^ wl-^3!^>7ll^ 90%, 7>^ wl-^^^>7ll^ 95% ^^l^^ ^^^^^ 

DNA -B-^^Hl ^tt ^-^t, ^ Ai<g^:^ 10O.S 7l;^ll£l^ ^ 

TFPl-4* S^-^V^ -fr^;^> ^1^ -H-^V^l^ S-^^>^ ^113:^1- ^B^ofl ^ 

olcf. -^s], ^ 10-^S. 7l;=?l]B|^ ^«-^^-§--^^:^> TFP-1-4* S^^>^ DNA 

o]^ vi\-^^-s}7\]^ 75%, wl-^^^VTll^ 85%, T>1^ wV^3i^>7fl^ 90%, 71- 

^ ti]-^^^]-7]l^ 95% ol^T-o:| ^v:^A^* DNA -H-^^m ^^^V^ ^11 ^^-1^1 

^o]cf. Ta].^^^].7l]^^ Al]S^ ^B]^ pYIL-KRTl-4<5lt:1-. att, ^ ^7]^!: 7flS 

^ «^B1S ^S.<^] ^tb ^<^li=1-. i3>^^^}7im, pYIL-KRTl-4^ 

S '^Hl^sl^lo]- ^ej-o] DH5@/pYIL-KRTl-4(KCTC 10549BP)oli:f. 

<ioo> ^ uf^ ^cfBflS^i, ^ 1, 3, 5, 7 9S 71a1]s]^ 
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#^ ^^1-: 2005/1/4 



^, '^l^ -B-A>^1 o]^ -^i<l^^ lO^S. 7l7fl£|^ -H-^^K -B-^>^1 

olsil it^'^l ^«fl ^^J^^* ^llS^ ^S^^l-^ 

^J-^'^'ll ^t!: ^^]'^. ^ A-1<g^:^ 1, 3, 5, 7 gs. 7]7^^^ o}-o]hz.^ a-^^ 

o]o\ H].^3j^>7fl^ 75%, fl}^3|^].7|]^ 85%, t:-]^ Ta]-^^^-|.7|l^ 90%, 7}^ 

wl-^3]^>7fl^ 95% ol>^o:i ci]-nli:.A]- A-^-g^ ^^J^^, A-^<i^^ lO^S 

7l7fl£|^ ^^;^><^1 S^Sl^ ^Mi^^ >|1 o]^ -^1--^-^^, «}^^^l-7fl^ 75%, JS-iil- 

Td}^3]^l-7ll^ 85%, 90%, 7>^ wj-^^j^l-Tll^ 95% '^l^-el W-^^^ 

^i^^ 7ils^ ^ 

^ :5iolr}. ia>^^>7ll^ a-^I^^ 1^1 7l;^l]s]^ -^il^js: 2'^1 7]:^^^ -^^t-M ^ 

tfl S^5]T3^, A)^^:^ S-^l 7]^m^ 401] 7l7l]£|^ -^^^Hl 

^i'S^^l S'^l 7l;^l]£l^ ^«J^^^ Ai<g^^ 6<^1 71^1151^ ^^7.}d\] 3.^^^, 
Ai^wi^ 7^1 7l;^l]sl^ ^il^J: 8ofl 7]7^S\^ ^^7H1 ^^11 S^^c]-. wV^^j^VTl] 

<ioi> o]^>, ^ ^T^^ ^^HHl ^^W. ^1-71 ^Alc^l^ ^ <^]^]^^ 
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oli^Bllo]^^ ^S-^S. ^}^^}^ ^3.S.^ tifl^l<Hl^i^ ^S. ^d^'^^* ^1^^ ^>^-{!i€^l^^^ 

-g-^1-71 41«fl>l ^tflBflois %A^oi ^o^^ J:s.7> ^1* ^«fl ^^^fl<^l ^^11 -sT-^ ZA^^ 

-B-^;^m ^-^^1^4. -B-^^> -^S^ ^HIH *el-:iznl^ pRB58 (Carlson ^ 

, Cell, 1982, 20, 145)^ ^^mJLrii EccRI Xhol^S. ^^^}<^ INV2 3.^-^^7^mr s|^*><^ 
pBluescript KS+^ EcoRI/XhoI ^^<^1 S.'^^^}<^ pBIZ^BXS ^1^^}^^. :£ 1 <^1>| JS.^ 
^o] pBIz^BX<^l INV2 ^^^}^ N/ndlll-Xbal site-^Hl 190 bp^ i^^^i (Tcl90)^ ^ 

^•^1 ^'y^>'=^ pBIU* >^l2:^>^i^. pBIU» S.^ EcdRI-Xhol^S. 

^ Xy9}S.Ti}o]A^]^ ^^vi]y(\d\] Y2805^gall (Mat a ura3 INV2 pep4: : HISS gall can!) 
^^^1 ^^^^^1-^ ^s^-^^l ^^tifl^l'^l^l ■^^^^^l X2d>0b^gall^inv2U{Mat a 

inv2::URA3 pep4::HIS3 gall canlM ^€^>^t=1-. 
<105> ^if^ -^^^^^l^ ^tflBflo]^ %A^o] ^igE]o^^xl o^:^» ^«?l^"l-7l ^^}<^ # 

^1-1* ^a.s.^» ^^^^^ 2:1-^^ yfl^l<^l-^i tifl^cf^ ^^^^ 

^ Z^i/2K^^^» i3fl'^J=^>^ tiB'y= ^^fl^m ^^-^^^ SDS-PAGES ^Bltb ^ ^3 

^cflo^jA-l 30^^ ^-S-tb TTC (2,3,5-triphenyl-tetrazolium chloride)^. 

c^lS-ZL^ (zymogram) (^ 2) ^//2v^ ^-^s^ rfl^^^l invertase Ir-^^'^l ^ 
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W^ -^T]-: 2005/1/4 



nl:^a.:cs:]o}o:| 7]^-^ -l-^^v|l^;^ltllA]^i(gluconeogenesis)<^l ^'\]S.7} 

^<yt!: ^^l- ^^§1 o^;^]^ ^ 3). 

<106> ^^t^ Y22,0^^gall^inv2lXMat a inv2::URA3 pep4: : HISS gall canl) ^^<^1 cDNA 

^ffi^J -B-^^>« €-3-71- ^^T^ll o]^ Bfloj:^^]^^ l:^-$. = ^^(5-fluoroorotic 

acid, 5-F0A)tifl;^lo1lAi tifl<y::5r>o^ URA3 ^^AA ^-«^>:^ (pop-out)^ Y2m5^gall^inv2{ 
Mat a uraS inv2: :Tcl90 pep4: : HISS gall canlM ^^■&>^i=f(:£ 1). "^-^^fl^^^ INV2 

(Southern blotting)^ ^^^"h^T^^Ct 4). Y2805 'g^^l* EccRl^.^ ^^^\JL 

INV2 -B-^^l-S ^S-tt-S. A>-g-^ ^4.3 kb^ ^^o] ^<^l£|fecll uraS -^^AA ^S^^ ^ 

(Y2805^gall^inv2[/) ^5.0 kbS. ^7}^$iAy} URAS -^r^Ay} ^-A^^'^CY2805^gall^ 
inv2) ^3.7 kb^ ^^^A. ^o] ZVF^ -B-^7;>7> o^l^tt ^"^l 

<107> <^X\c^] 2> <?ltflBfl<^lS^ ^>^^€ -^1^^^^^ ^<?1 

<108> oli3l^lo-|s ^^A7\ ^^(Y2805 
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^ <g^l-: 2005/1/4 



■^.y] ^^-c^ JLS.<^1A-1 ^-^o] ^ 'el^l^iai^oi 0]^ (human serum albumin, 

HSA)2f ^Bl^^-2(IL-2)« <5l-§-^"l-^Tif. 

<109> ^y^] M. ^^y^}^^ oiy^^]o]S7> -g-^^ pGHSA-INV2l: T?]:-Sr7l ^^}'^ 

sm 91'^^^'^^ ^^JL^ "S^^-S-^ €^ JH97(Ai1^:& 11)^ <?]:E^€:i S.^ 

JH119(>|'li^J: 12)* A>-§--5>^ 0.13^ pYHSA5(Kang ^, J. Microbiol. Biotechnol., 1998, 
8, 42)» ^^-^S. ^}ZL Pfu ^^Jl^(^He|-Bl-^^>, 1^1^)^ '^]^^}'^ ^^M.^ 
^^^-g-(94°C<^l>| 5^^<?]: isl; 94°C 30^Z\:, 55°C 30^?>. 72°C 2^^ 2521; 721C<H1 

-^i 7^:^ 1^)^><=^ -^^^^^^l- ^ l.Bkb^ ^^i^. Hs]-^H JH99(Ai<l^^ 

13) ^ JHlOOC^i^^^ 14)3x|- o.^ pRB58^ a>^^><^ -^IwIbIIoI^ -B-^;^>* ^"U^ IJ-^-^ 
S. ^^2.^ "^^^^-s-^V^ S^^tb ^ ^^IttJL^ Sfil/SaJl^S. ^]^^}Jl Pstl/Sfil^S. 

/'sf I/5ayi^S pBluescriptCiHe^Bl-^^V, ^SJ^V^^. 

PYHSA5* >^ltt3L:5i Sacl/Pstl^^ ^^^^\'^ GAL ^S.S.^ ^ "ar^^-B-^^V "^^-l- ^ 

"^31 St^i -a:^^ -fr^^l- ^ ^tflBflo]^ -B-^^V* ^-n-^V^ Pstl/Sall 

^ t:l-A] Sad/ Sail ^'^^ YEGa-HIR525 ^B-KChoi ^, Appl Microbiol Biotechnol., 1994, 
42, 587)<^1 ^Alofl #<g^l-o^ pGHSA-INV2«- ;^lS^>^i^. ^Bl^^-2iSl- olislEfloj^o;) -g--^^^ 
^^ y^3^^ ^^flA-^ ^Bl^?l-2 -R-^:^>» H-St-oH JH106(A-1"S^S 15) ^ JH107(>I -fi^s: 16) 
^ A>-g-^>o^ -^^^>» ^-B-^l-fe pBKS-IL2» Sfil^S. ^^eltt HSS-B] ^ INY 

^^]^ZL^^ %^^\^ Sacl-Sfil Sacl/Sfil^S. pGHSA-INV2o11 ^^Hl ^S^^l-<^ 

pGIL2-INV2» 2:^1-^1=1-. 
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<iio> ^13^^11012.^ -8-^^«-^^^ ^-^^V^ pGHSA-INV2i4 <?lB-i^^-2^ 

o]^^ -g-^^ia^^^ #^^1-^ PGIL2-INV2 ^ <?ltfl^>llol2. ^^-sT-^ pRB58^ oiia^Bflo]^ 

-B-^^}7l- ^^£|<^ ^a-SS yflxl<:.llAl A^^V^ 4^ ^^a2805^ inv2)<^] ^^^^*>al 

^7}^ al1;^l(UD)i4 ^7]-t!: tifl^l (YPSA)<^1 ^^-s} 

^-11 5). <ytflBllol^* ^^-^1-^ o.^ ^^^>fe pRB58^ 

"y:-^^^ (pGHSA-INV2)<^l£ ^^1 ^7l-;^l ^ <^l-g-^> 

^ ^s^i:}- ^^Sl7l o]^^ ^^Jl^'a 9m^^A-2^ ^4-(pGIL2-INV2)<^] 

^ tiflxioi]^]^ :^^^^^o_^ ^^^T-^M^ yfl^Hl^i^ ^^ ^i^-^}^] ^^}SX^. 

^§1-71 tjfl^-^s. ^^^^1=1-. i4sl->| <$ltf|Biio]^ -e-^^>7> ^'M^'^H ^a.^^ yfl^l 

^l^i ^ ^^(Y2805ziinv2)<^l -^^^^t!: <?lw^Bllol^ -^^^}^ ^-^^^^ '^l-g-^V 

<iii> <^aH1 3> \i#^^^]l^ '^^ <?lBl^^-2» ^l^tlr ^^-^^-§-^'?l^> ^^i^ ^12: 

<ii2> o]B\^9j_-2^- o]n]^]]o]E.7} -g-^^ pGIL2-INV2<^l -8--^^«Jl^^ ^wj^ ■?rS.^ 

9X^ ^:a.^l-7l -?1^>^ ^7}^] (reading frame)* 

oly.e]5l ^]2^ pYHTS-FO, Fl ^ F2* ^IS^V^i^fCS 6). ^-11 7fl^ Bl^i^ll^^ ^azHI -^l 
-ii^il* ^^Jl4i <S4flti>-g-g- SHl-olT^ JH120(^i<I«i:£ 17), JH121(A-1^wi^ 18) 
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^ JH122(Ai^^J: 19)^ «?]:E:]€=i^ JH123(^i1^Jl 20)* c^l^^l-jl pGIL2-INV2» ^ 

^o_s. A>-g-*H Pfu ^^JL^(.^iH5l-B^^AK ol^tlr ^-^Jl^ <a4flw]:-§-(94°Co11^i 3^ 

^91 1S\; 9AX: 30 ^:?>, 55°C 30^:<i, 72t; 1^?> 2521; 72r'^lA-l 7^^ 1^)-^H "^l 

JHrnC^i-a^^l 21)^ JH95(>l^i^^ 22)* H^l-^l^S pGIL2-INV2* ^^^S. 

^}c^ ^o^^ ^:^o_^ ^-f-J:^ ^ifl^-§-§H "^^^ ^y^Eflo]^ ^^;^>* i^^m ^ 0.9 kb 

^ 1.2 kb ^-11 0.9 kb €^ 5.B^<^1^ JH120(^ilTis: 

17), JH121(Ai^i^s: 18) ^ JH122(>|<I^^ 19)^ 91^^!^:^ Het-^H JH95(>|1^^ 22)* ^1 
-g-^V'^^ 2^> ^^3L^ <?!^ ^-§-* o>7}S.^€ ^7l<^^^ 2.1 kb 

^^* i|=^^>^cl-. 3^^ 2.1kb :^mJL^ iJaafil^f ^-lel^V*^ Bam 

El^ SaJl^S. ^^s]^ pGIL2-INV2'^l pYHTS-FO, Fl ^ F2* ^]^^rSX^. 

<ii3> <^A1<:^1 4> J:2- -fi-^^m^B] ^^^'^■^^l^} 

<ii4> ^«J^^-S-^^^> 51-^1 :a.5.ie) ;^12:* ^^^^ S.S. ^}9}s.v}o]a]]^ 4^^^]^]"^] ^ tt^-fl^s} 
1-B]s.s5fl- <^^^ DNA* <^l-§-^>^i4. ^^^fl* :^mJL4x 
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SauSAl^S. ^^^^ ^ o>7>S:±i ^oilA-^ 0.5 1.0 kb 3.7]^ DNA» Mil 

S ^^^1-^ 't^^^M -B-Hfl^ i^sl-Bflol^(calf intestine phosphatase)^ ^^s]^ pYHTS-FO, 
Fl ^ F2 ^Bjo^l <?l;i^l-^x:f(£ 6). DNA» DH5 a <^3r|^ 

^^^l LBi3fl^l(l% Bacto-tryptone, 0.5 % Jl2- ^-fr*, 1% NaCl)<^ S^tt ^ 37r<^l^i 

wfl^y^^VSlT^f. ^z^-o^ ^^^l^^B] ^IS^g ^o]^^]^ DNA» ^l-g-^V^ 5>104 ^S.^ 
^^^ft^-fl s.>o]^E^Blfl- ^^^>^i:|-. s^^^l-^ 21 

^^^IS-^Bl DNA» #&|-ri-Dl:E. ^# 7]:^ (tt>oi^i:|o:| o]^^l-cx^ 

<116> ^j-7ltb 13-^ -^S. Sl-<5lw- 5.^51 DNA» JlS a>7>st:i>o]a-11^i ^^t] 5)] ^] ofl Y2805^^a/i 

^inv2{Mat a ura3 inv2: :Tcl90 pep4: :HIS3 gall canlH sl# ^HjEflolH «J-^(Hills ^, 
Nucleic acids Res. 1991, 19, 5791)AS ^^^^^ t\-%- -fe}^o] UD (0.67% 

o>B|p>o]Xi A* i^^>^ 4^wfl^l YPGSA(1% JlS.^##, 2% 2% ^3.^^, 0.03% 

l//gg/mL ^BlP>olAi A)<^1 ^^^^\<^ 30°C^l^i 5^^ ^^^^^1-^1:^. aH^J^ ^ z]- afl^] 

^^^^ ^^1^ S l(^«-3^^-§--^^^> -^^^$^1 wl5i)oll s^lt!: 

e1-<^lW-H-lel ^13)-^ ^«fl A>-§-t!: ^b] (pYHTS-FO, Fl ^ ?2)^^^ %^^^lk 
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<117> 11 





^^^^^^ 


UD slitrill;^] 


YPSGA 










0 


0 


pYHTS vector 




0 


pYHTS+j^omic libiaay(S. ce.reTMsiae) 




10 


pYHTS+a«noimic libxaiyfH. polymorpha) 




1 



<ii8> <^Aic^l 6> 



<119> ^3.S.2. tifl^l^il^l ^^^tb ^ YPD(1% JlS-^##, 2% 2% cH] 
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<120> IS. 2] 













pYHTS-TFPl 

pYHTS-TFP2 
pYHTS-TFPS 
PYHTS-TFP4 


TFP-1 
TFP-2 
TFP-3 
TFP-4 


Yar066w 
Yar026c 
Yj 1158c 
Unknown 


105(203) 
117(169) 
104(227) 
50 (unknown) 


PRE, N-gly, Ser-rich, 
GPI 

PRE, N-gly 

PRE-PRO, 0-gly, PIR 

PRE 



<121> 1. 1 (trans lational fusion partner 1, TFP-1) 

<122> ^'^^l-lr^ <?lB]^fl-2Sf oitf]Bllc]z, -g-^^ia]^^ Jl^^^S ^S. ^1-^^ ^wl^l^ 

^ ^^-^^-g-^"?!^} l(TFP-l)(Ai«i^:^ 2)^ ^#^>^T=1-. TFP-1^ JlS. A]-7>ST3]-o]^]>, 

^ilBllHl^l^]] -o.^;^]. Yar066w^ ^^fb -fr^^V^l^^ al,4-#^^ -g-^S^m^l (STAl)^ -fr^}^} 
^ '^^3.^S.^^^-^'^^]h:.^]^{GPl)-''Sy^ (glycosyl- phosphatidylinositol(GPI)-anchor)# 

^^1 203711 # 105711 olP^ ^tll» ^l^^S 23711 0>inli^A>o| ^y] ^1^.^^ -^-H-^V 

:]l 9X^^ 4^, "&5l-\i-s^^l(serine-rich) ^il^ ^-B-^>i 

<123> 2. ^^^-S--^<?1^> 2 (TFP-2) 

<124> ^ 9l^^^-2^ ^WlBllol^ -e--t^«-^^^ Jl#^-^S M]S. ^^S. ^wl^l^ 

^ ^^^'^-^^l^l 2(TFP-2)(A-l<iHi:§: 4)^ ^^^l-^tzf. TFP-2-^r S.3. ^MS^ti}o]a]]^ 

^■flsllHl^Hl ^^7.} Yar026c^ ^^;^1-f>H 7]^o] '^^^^]:^] -^^;^1-^1 t^f. 
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^^^d-2S>\- -g-^^ cifTili^AVo] 1697fl ^ 117711 olD^ ^tifl^ ^wl» ^tt ^1::J-^S. 19 

711 '^>T='li^^^ ^wl Ai:z^^ f-B-^>3i $X^^ 3711^ N-^e^^^sl- 9X^. 

<125> 3. ^«-^^-g-^^7;> 3 (TFP-3) 

<126> ^ ^^;=^>^^ •yBj^^-ZSf olialEllols Jl^^^S- ^^S. ^wlAl^ 

^ 9X^ ^T^J^^-§-^"^l^l- 3(TFP-3)(^i<S^:£ 6)^ ^^*V^T=1-. TFP-3^ SlS. aV^V^pVoI^^ 
x-ileiltilxHl -a-^^> Yjll58c(CIS3)^ ^-^^ ^S.^^ ^-^-^W ^ 

4^^*1*11 ^^^Vfe Cikl ^'^^^^l^'^l ^Bl7>3E| -HHBllA-1 (multicopy 

suppressor )S- <a:^^ ^^^}^]^. <?lBl^^-2Sf <^>i^li=.^^ ^^1 2277fl ^ 104 

jllolTn^ ^wl* ^tt -^l^^S 23711 ^Hic^s:! Hs^(pre) ^^1 X\ii^si]. 4l7fl^ 

(pro) ^wlA-l<t^ ^-^^>31 Lys-ArgS- ^^^^ Kex2p ^^a]^^ -^-^^1-31 9X^-^ FIR ^ 

<127> 4. ^ii]l^-g--^'yy^l- 4 (TFP-4) 

<128> ^ ^^>^>*^ <?lB^^^-2^ <ytf|^ol^ -g--^^^-^^^ JL#^-^S. ^S. ^^S. ^Wl^m 

9X^ ^^^-a-^'^^l- 4(TFP-4)(^i'S^^ 8)^ ^^^V^til-. TFP-4^ S.3. tt^il^s^- l-s^S 
ssj. o.2flo:| -^;^xl-o]p^ 7l^^ ^S^^ ^aV ^-^M- '?lB^^^-2i4 -§-^€ 6>T^lic<^^ 50711 
<=>]^ ^1 ^ 18711 6>Pli^Xho.s ^^-^^ ^^1^1^^* 3£-S-^>5l 9Xt\.. 

<i29><^Aloll 7> tifl^lS. ^W]^ 
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<130> ^3.S.^ tifl^Hl^i ^^^^ ^n]7} ^^]^}^ ^^-^^^ ^^*>7l ^§flA-^ ^7]^ 47>^1 ^ 

«-^^-§-"^^^>* -e-fr^l-^ YPDG wfl^l(l% J:2.^#l-. 2% 2% #^^^1, 0.03% 

40%)^^ ^ SDS-PAGE ^>^-2-i4 9l^^]]o]2^7} -g-^^ "^wl 

Bflo]^ ^^o:] sl-rft!: ^s^S^sj-^-^l^llA^ iaH^# ^<?l^>7l ^;^l7> SX9iy] 

v^:§,d\] ^EKpYHTS-TFPl. 2, 3 ^ 4)<^lAi oia^Eflol^^ ;^l7l^>Jl '?1b;1^?1-2 -^-^^Hl 
^^^^^ ^^a^V^^. '^l* ^^B ^ef^H JH132(Ai<I^:^ 23) % JH137(>| "l^Jfe 24)^ <>\ 
-§-§]-o^ zlz:)- <Sifl«]r-g-t!: ^ 2|==r€ -H-^^V Sad I Sail ^\^^\1L Sacl/SaJl 

^^sl^ YEGa-HIR525 ^b]^!] ^SJ^l-c:^ pYIL-TFPl, 2. 3 ^ 4» :^]^^}^t\-. 4^ 
^ IL-2 J-S-ofl :fi ^:a.^l-al ^7lt!: i^V^^ ^J"^-^ 

afl'a=^l-<^ wfl^J=^>^<2!^<^l ^w]^ ^lai^^ SDS-PAGE^l-^ ^-^^V^cfC^ 7). ^3l-<^l-H w]- 
5f ^o] PYIL-TFP2S ^^fl^ tifl^j. onoflA-l ^^-^^^ 3.7] 7l- 

^S. t].^ 7j-tV ^:B*o] o]^o. jL_2 o]^^ 7)<=]]^^ ^ 

= ^ ^<^1^<H -S-^^^-^^^z). iL-27> ^^-Efl-y^ ^ 

zT-2|o:| ^ IL-2 -B-^^> 3.7]s.^B\ ^^s]^ ^yfl^ a.7i:a.tq- sds-page 

^H^i a7l7> ^^tb ^}^]7} ^9X^n o]^ ^^^7>s. <?1^ ^M<a ^o.^ 

A^#e^^-€^<^1 ^«B^i ^^-^^-^Hl ^7^ ^l7l^>7l ^sflA] z]- ^^fl^c^l <ai<Hlol^l 
(Endo-H) ^^eltb ^ i^f^l SDS-PAGE ^^^V^rf(:£ 8). ^1^-^- TFP-l'^l^ 7fl 

^ ^#a|S^5|- -n-^ A-1^(28^ 30^^11 <i>n1ii^)ol ^o.T^ TFP-3^ Ch^^S.^^- -^S. 

f-^^>jl o;[o.p^ TFP-4oflfe ^^^7> -^s^-l-go] §^^r:i-. c^l^tb ^'^'l pYIL-TFPl 
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^ ^^<^1^ ^:£<^lol:5;l ^ ^^"^l ^4^^^ ^9X^. ^^^'\ pYIL-TFPl 

^ :^^d\]^ ^^^<^] A^^S^S^Sj- S|c>:| 9X^^ ^91^ ^ 9X9X^^ pYIL-TFP3^ 

3L pYIL-TFP4^ ^-^<^l£ <^}^^ ^sl-7> ^$^4. 

<i3i><^A]o^l 8> ^•11ii-ll<^l^i Kex2p ^'^^] €^ (authentic) 

<132> ^ it^;=^>-i-^ ^^]^] 7<^1A-1 AV-g-tb tf]Bl7"|- Z]- -§-^^;^>^ IL-27> -§--^^ ^BflS. 

wfl^l^ ^wl£|7] tifl^o]] o]^ oixll '?lBl^^-25il- ^^(authentic)^^^^ ^3 

o]<^] S.3.7} 7]-y^]^^S. ^g^-s}^ ^^^ns.^ Kex2p7> ^^-fi- ^ Sd^ 

(Leu-Asp-Lys-Arg)» z^-z^- ^S^^V^r]-. pYIL-TFPl<Hl Kex2p ^^^-^-g^ i#7l ^^fl^l pYIL-TFPl 
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JH132(Ai<I^5: 23) ^ HY22(Ai<l^J: 25), HY23(A-1 "l^s: 26) ^ JH137(a-1 24)-i- 0]-%- 

z|z]- ^^^-§-^V^ 2711^ ^^^>^^^ ^^-^S. ^fJL JH132(Ai<l^S 

23) ^ JH137(>l'i^S 24)^: ol^-^V^^ 2^> ^^Jl4i <?!^^-5-t!: ^ ^IttJ:^ 
I/5a/I-^S. ^-iB^l-sl-Jl SacI/S'a/I-^S YEGa-HIR525 ^S^^H pYIL-KRTFPl# 
^ISX"^. £^ pYIL-TFP2<Hl Kex2p ^^^i^^ ^7] ^sflA^ pYIL-TFP2» ^^-2.^ -^iJl ^^o] 
^ JH132(Al<iwi^ 23) ^ HY20(^i'l^J: 27), HY21(^i<i^^ 28) ^ JH137(Ai -gwi^ 24)^ 

<=>l-§-^>'^ ^21!- ^"tJ:^ '?i^^-§-^>:Hi 2711^ ^^^s. ^}3i jHi32(Ai<i^ 

:i: 23) ^ JH137(>|^^:^ 24)^ "^l-i-^V^ 2:^> ^-^Jidi <^^^-§-t!: ^ '^<=H^ ^^Itts 
^ 5acI/5a7I-^S ^^Sl^fjl 5acI/5a7I^S. YEGa-HIR525 ^B-lo]! ^<?^^l-o^ pYIL-KRTFP2 

§ y^]3i-^}SX^. att pYIL-TFP3<^ Kex2p ^7] ^-SflA-l pYIL-TFP3* ^-^-5-^ -s}Jl 

^^'^]^ JH132H1^^ 23) ^ HY17(>|<l«i:^ 38), HY18(^i^^:^ 39) ^ JH137(^-1 

24) ^: <^l-§-^]-^ ^^S.^ <S^^-§-^l-^ 27fl^ -^^^}^^^ ^^^S ^VJI JH132( 
^i^^^ 23) ^ JH137(Ai^^^ 24)^ <^1^*H 2^> ^-^Jl^ <^^^-§--?!: ^ ^<>l^ 
^ItbJlri: Sad/ Sallys. ^e|^l-Jl 5acI/5ayi-^S. ^^e)^ YEGa-HIR525 ^^<=^] ^'^^}<==^ 
pYIL-I{RTFP3€- ^IS-s:]-^!^. atb pYIL-TFP4^1 Kex2p ^^A-l<t^ ^7] ^^flAj pYIL-TFP4# ^ 

^el-cji^^ JH132(Ai^i^:£ 23) ^ HY24(Ai<i^5L 29), HY25(^i<i^S 30) ^ 
JH137(>im^S 24)^ '^l-g--S>«^ ^^J:^ <?i^^-S-^>3l 27'^\^ -B-^:^!-^^^ 

^l-:iL JH132(^i^^S 23) ^ JH137(^i^^:£ 24)^ '^l-^-^V*^ 2^} ^^S.^ ^^^^tb -^^ 
<S^^ 5acI/5a/I^^ :^^sl^l-ZL Sacl/SaJl^S. ^]^^ YEGa-HIR525 ^b]c,11 

^^^>o.^ pYIL-KRTFP4» 
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<133> 47}y(\ ^^ ^ pYIL-KRTFPl, pYIL-KRTFP3 ^ pYIL-KRTFP4» A^-^ S.S. 2805z\ 

gaJl^inv2 ^^'^] ^'^S^i-I* ^^^l-<^ YPDG n^]a% 2% 2% # 

^S^, 0.03% 40A1:?]: n'=>^^ ^ ^il^L* ;^l7l-&>ZL ^^^-^ SDS-PAGE 

^3X1- £ 9 M.^ 13}S>\- :^o] oi^] «?lB]^^-2^ 3.71^ ^^J^^^^l ^wl^S^^-i: 

^<?l^V^i=}. '?I^i^^-2» ^til ^S-tt^m 37>^1 ^^-^^-8-^^;^} ^ TFP-l'^l J:^^ 

<134> ^7] pYIL-KRTFPl, PYIL-KRTFP2, pYIL-KRTFP3 ^ pYIL-KRTFP4^ 2003^^ 11^ 

;^>S ^^l7l^7]^^ tfl^^l -^^^^ '^H^^ 52^:^1 KCTCCKorean Collection for Type 

Cultures KCTC 10544BP, 10545BP, 10546BP ^ 10547BPS 7]^-^}'^^. 



<i35><^Al<m 9> ^^-^^-^-^tl^V 1 (TFP-1)^ ^^^^^ 



^7]^ w}^ IL-2* 7}^ -SrW] ^3^^!-^ ^«Ji^-8--^<^l;^>S TFP-1* ^ 

t^M TFP-1 ^ll'^l ^7|1^}^ ^tilA]zL^ (a), (b) , ^^m, '^^^'d-'S]^] 

(c), ^7Mt (d) ^ 5'-UTR(5'-Hl^^ ^iKe) ^ ^i^^l \i^i3l^tifl^oi 

^Bi^^-2si ^tiiofl ^tfl^«?l ^'$1^1-71 ^-^Vc^ s. 10^1 w>^4 ^'^'l 

TFP-l^ ^ ^W''^ ^l^tt -B-^:^>» ^IS^V^t:}. TFP-l^l^i -H^^^ ^ 

^^1^1 ^7H^ d* ^l7l*1-7l pYIL-KRTFPl^ ^^^S. HHl-'^H JH143(^i*i^ 

S. 31) ^ JH132(Ai«I^S 23)» Al-§-^>c^ ^^JL^ <?i^^-§-^l-^T=^-. DNA ^^-a: 

HS-S-B]^ TFP-l<^l^i ^i"! d 7> ^^7^^ ^^91 TFPl-1^ i-^^l-i 9X^- TFP-1<^1>I ^7^1 
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d ^ ^il^, "^fil-^d-el^l >H^(c)^ ^l7l^>7l pYIL-KRTFPl^ ^^^^ ^}3l ^B^o]^^ 

JH142(^i<li^3: 32) ^ JH132(^i<I^J: 23)* -^V^^V'^ ^^Jl4i ^^^-§-^VS-^^ ^ 
G4L >|<g c ^ d 71- ;^l7l€ TFPl-2* i-^-^VJl ^t^. SEtlr TFP-loll^i 

d, c ^ N-^B^S^^ ^-¥1 (b)* >^l7l^>7l pYIL-KRTFPl^ ^^^S. ^^o]^^ 

JHUKAil^s: 33) ^ JH132(Ai^^J: 23)» ^^JLrii <?l^^-§-^l-^-^i^ ^ 

^ A-1^ c, d ^ b7> ^|7-1^ TFPl-3# i^^>Jl SZtrf. Kex2p ^ 

^^■¥1» IL-2 -B-^;^>» J^lS^l-71 pYIL-KRTFPl^ ^^^S. ^JL ^B]-o]vi\ 

JHWOC^i^^^ 34) ^ JH137(Ai<S^Jl 24)* <^l-g-^"l-<^ <?i^^-§-^}^^. 
IL-2 ^l*!rJL^ Spel ^ 5a/I^^ ^^e^^ ov^-^ 37^ ^^(TFPl-1, 2, ^ 

3)* z^-z^ ;^ltbJL4i Sad ^ ;tZ>aI-^S. ^-^sI^Vjil 5acl ^ 5a/I^S :Hsl^ YEG a -HIR525<^1 ^ 
z\- ^<y^"l-o^ £ 10^1 pYIL-KRTl-l, pYIL-KRTl-2, ^ pYIL-KRTl-3» ^]^^- 

5^1^. TFP-1^ 5'-UTR* ^1l7l§l-7] ^^flA] pYIL-IORTFPl* ^^-2.5. *>51 H21-<^1t^ HY38(^i^^ 
S. 35) ^ JH137(^i^^:^ 24)* <^l-§-^"|-<^ ^-^jLri ^^^-§-^1-^-^1=^ s]^^ -^^^V* 
BanRl/ Sallys. ^ Sacl/BaiMl^^ ^-^B^^ GALIO ^S.S.^Si\. ^o] ^acI/^a/I-^S. ^-le^ 

€ YEG a -HIR525<^1 ^-^^^V^ pYIL-I{RTl-4» 10). 
<i37> 4#^ pYIL-KRTl-1, pYIL-KRTl-2, pYIL-KRTl-3 ^ pYIL-KRTl-4«- JL 

^^^$^>3i Bfl'^c^^H wfllJ ^^-^^ SDS-PAGE ^^tt ^4 ^ 11 '^^l^i 

pYIL-I{RTl-3^ ^^<^1^ IL-2 «Jls.7> "^^^^-"s]^] ^i^^l ;^l7-1€ 

pYIL-KRTl-2 ^ A-ll^, ^El-^-&|^l ^i^i ^ N-#El^^5|- a^^o] ;^]7l^ pYIL-TFPl-1^ 
^ i^H^7> Tcl-Bl-Ai IL-2 J:3z|-^ o.^ -B-£^>7l ^«B^i^ TFP-H 
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^ ^^-t* ^ 4^ $1^1=^. ££t!r TFPl^ 5'-UTR^ ^iTl^ ^^^'^l ^ Syfl ^1-^" ^7>-^ 

<138> ^7l ^ijBl pYIL-KRTl-3 ^ pYIL-KRTl-4^ 2003^ ll€ ll^^^VS ^^171^7]^^ tfl^Al 

^^^zfL o:]^:^ 52^;^! ^^^^ KCTC(Korean Collection for Type Cultures)<^l n^^^S. 
KCTC 10548BP ^ 10549BPS 7]^^}^^. 

<i39><^Alc^l io> ^«-^^-8-^<?l;<> TFP-1* <^l^t!: ;^}^^I^KG-CSF)^ ^til^S^ 

XFP-io] rfs. oi^] ^wl<Hl:£ Jl3x1-7> ^^^>7l ^^>o^ Vf^wlcj 

^^91 -^l^l ^■|-^^^1-(G-CSF)# TFP-1<^1 J:S.<^]^i ^ 

^<?l^>^i=f. 91^] ^S.^ ^l^"^^} -a-^^V^ 91^] cDNA e1-<^l:e.e^sl^^B^ Hh^-^H JH144(Ai 
36) ^ JH145(^i l^:^ 37)» o]^-^}c^ ^^S.^ ^JS-^V^-^i^ 
;^ltt3L:ii .i2>aI/5a7I-^S. :^-lel^>Jl pYIL-KRTFPl^ Xbal/SaJl ^^'^] ^S^^V'^ 
pYGCSF-TFPl* 4^^}^^. ^wjA^A]-^ ^sflA-^ s.S.o\]^^ 7}^^ ^■^] a> 

-§--S>ZL ^w] AlzL^^I iliyfl<?l;^> <&sl-(mating factor alpha)-^2fl^ ^Wl>>l::Z-^*?l MFa* 

^}^^}^^. Xbal/ Sallys. ^^sl€ G-CSF YEGa-HIR525^ Xbal/Sall ^■^<^ "^9^^- 

<^ pYGCSF-MFa# ;^lS^V^^. 
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<i4i> o]^] #S.q;<l-^^;^>* ^^^>7l 27>^1 pYGCSF-TFPl ^ pYGCSF-MFa# 

JlJE.-^! ^^^W^ :f yi^cy:^T-:^6B^ SDS-PAGE ^V^I G-CSF 

^fl* '^l-S-tb ^fl^€lr*^ £ 12 -^l^i w>s^- ^rf. tfl^i^S ^>^t3: MFa ^wl^] 

n^oa ^^ G-CSF ifflJE.7> ^^s);^! ^^-^1^- TFP-1^ ^-f <^1^ G-CSF ^^7} 

^-a^l^i^. G-CSF'^l tfltt ^l^-&l-<^ ^11^^!:^^^ m4 <^l^tb 

7} ^^:^^^9l7]■ TFP-i<^] 5:1 -SB ^T^-^^^ g-csf:e M^^S. ^h]^ 

^ ^^4. TFP-1^ IL-2 G-CSF t]-<^^^ 
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^}7]<^]^^ ^^5-1^ ^la^^-g-^ol;^} TFP ^n^: 

(a) IS 7]^^s\^ <^}n]h:.^ ol^q. 90% o]^o^ W^^^ ^31 ^^-^^ 
-g-^tl^l- TFP-1 ^^4. %^^4r ^^^^ 6>iali^A]- x\<^^ TFP-1 

(b) A-^l-l^J: 7l^ll£l^ ci>Til^i^Al. A-l<i o]^ 90% o]^^o] ^^^^^^ ^jl rj-afl 
:g 0.^01^]. xFP-2 M-E]-!^^ <5>i3li^<:]: ^«-^^-^^^:^} TFP-2 

(c) -^i"!!^^ 5S. 7l:^flSl^ cifpli^A]- A-:|<g o]^ 90% o]^o^ -^^-^^^ ^31 ^«]^^ 
-g--^ol;^> TFP-3 ^^-^^ Ir-^^^ i^-^i^^ <^>uli^^ -^i"!* ^«-^^-§-"#'?l^> TFP-3 

(d) 7S. 7]nz\^ c^Mi^Al- A-^^ SE^ o]^ 90% o]^o^ -^^^^^ 
^■^91^} TFP-4 ^^-^^ %^^4r M-Bfifl^ c>>Tali,Ai. TFP-4 

(e) ^I'l^J: 9S. 7]:^ll£l^ ol-T3]i:,A> o]^ 90% o]^o\ -^1-:^^^^ ^tjIL r]-^^^ 
-8--^<^l^> TFPl-3 ^^-^^ ^r-^j* ^^^^ ^Hi^A> A-if^ ^ii3^^-^^^^> TFPl-3 

(f) ^ilto lO^S. 7l;^fls|^ -^^:^H1 '^Hic-^ BE^ 90% ^.1 
^^^^^ ^31 TFPl-4 ^4^1^^ c:'Hi^Ai. Ai^* ^fe ^ 

^-^^-8-^"y^> TFPl-4 
[^^^J- 2] 

^>7l<^lA-l ^^s)^ ^^^-§-"^'^l^> TFP -B-^7>>: 
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(a) Ai^i^S IS. 7l7fl^^ ^Ta^^-§--#'y:4 TFP-1 ^^^V^ DNA 5E^ o]st\. 
90% ^^^^^ ^Jl TFP-1 M-^ifl^ ^^-^T-^ 
DNA; ■ 

(b) Ai<g^s S^S. 7l7l]E|^ TFP-2 S^^V^ DNA SE^ ^]S>\- 
90% cl^^ W^^^ ^3. TFP-2 ^^^>fe 
DNA; 

(c) A-l<g^J: 5S 7]7^S\^ ^«-^^-§-^^^> TFP-3 ^1^-^^^ S^^>^ DNA lE^ 

90% ^1^^ ^^^^^ ^3. TFP-3 ^^^^ M-^t^^ ^^^Vfe 

DNA; 

(d) ^il^i^ 7S. 7l;^fls|^ ^«-^^-8-^<?l^> TFP-4 S^^-s^V^ DNA <^]^ 90% 
^1^^^ ^^^^^ ^n^'^-^^l^} TFP-4 M-^^fl^ ^^-^^^ ^^^>^ DNA; 

(e) Ai-t^s 9S 7l;5l]Sl^ ^«^^-g--^^;^> TFPl-3 ^^-^^^ S^^>^ DNA JE^ ^]S>\- 
90% ^1--^^^^ ^^-^^-g-^^l;^!- TFPl-3 1^^^^ 

DNA; ^ 

(f) lOS. 7l;c1]s|^ DNA afe 90% ^1^^ ^^^^^ ^JL ^i^-^^-§-"^'y^> 
TFPl-4 M-B^-tfl^ ^^-^^^ DNA. 

31 

^12*J-<^1 S^l^^i, ^il^J: 2, ^i^i^is: 4, -Hl^^^ 6 ^ 8^ DNA^-^Hl^i 
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^12-%!-^ (a) ^fl^l (f)^ DNA#<^1^i -fr^;^}* ^112:^ ^^i. 

44*J-«^1 2, A-^<i^:£ 4, ^il^J: 6, a-^<i^^ 8 ^ ^i^^:^ 10^ 

DNA^^^l^i ^^^1^ -B-^^>» i^i-^m ^flS^ ^^i. 
6] 

7^14«J-«^1 SX^^I, pYIL-TFPl, pYIL-KRTFPl, pYGCSF-TFPl, pYIL-TFP2, pYIL-KRTFP2, 
pYIL-TFP3, pYIL-KRTFPS, pYIL-TFP4, pYIL-KRTFP4, pYIL-KRTl-3 ^ pYIL-KRTl-4^oil^i 

;^14^^ 7flS^ ^^^^1^. 
8] 

^]7^^'^] $i<=^^i, pYIL-KRTFPl-^S. ^ ^1 <5> ^^'^] KCTC 10544BP. 

^17%1-<^1 ^^^i. pYIL-KRTFP2S ^^^^^ ^A'^] KCTC 10545BP. 

[^n^^J- 10] 

^17%1-<=>11 pYIL-KRTFPS^S '^l^s:|7l<^> #e1-^l KCTC 10546BP. 
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[^^*J- 11] 

^]7-%'^] ^^^i, pYIL-I{RTFP4S. <^1^&|^1'^> #2^-0] kctC 10547BP. 

12] 

^17^<=H1 ^^^i, pYIL-KRTl-3-^S ^^^^^ '^l^s^^l^^V ^^s^-o] kCTC 10548BP. 
13] 

^17-^<^1 pYIL-KRTl-4-^S. '^l^el^joV kCTC 10549BP. 

[^J^l]- 14] 

1, 3, 5, 7 9S o]^ 90% o]^o^ -g-^^^* 

^JL TFP ^T^-fl^ ^^^^ c>}xj]h=.^ Ai<g^ ^«-^^-g-^<?l^> TFP 

5E^ A]<t^J: 10 7]^^B]^ -^^;^><^1 ^§fl ciVi^'li^^O: o]^ 90% 

^^^^d* ^^31 ^«-^^-^^^^> TFP M-^i^^ «^>T^li^^ ^^-^ 

^-g-^'?l^> TFP ^^-^^^ id:^^^^ ^^-^^^ ^]3:*>^ . 

[^^■sj- 15] 

^114%>«^1 9X<^■^^, ^i^^^^ oiB]^^-2(iL-2) ti^fl €-3.1-1 ^1-^<?1;^> 

(G-CSF)"?] 
m^^^ 16] 

>^114%Hi o^^o^A-^, Ai<i^^ lofl 7l;^}ls]^ ^^-^^^ Ai<t^:^ 2^1 7l;^l]sl^ -^-^^H ^ 

«}1 S^^lic^, ^i<I«iS 3<^1 7l;^l]^^ ^3:^-3^^^ 4<H1 7l;^ll£|^ -^^^^Hl 
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3.^^51, A-i<t^3: 5<^1 7l;^l]£|^ A-1<I^:5: 6<^1 7l^ll£|^ -B-^:^H s^^^^, 

Ai<i^:i: 7<^1 7l^l]sl^ ^«J^^^ ^11^^ 8^1 7l^ils|^ -B-^^Hl ^«fl ^^s]^ wj-i^ . 
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IS. 1] 



2805A(|al1 

(ura- mV2+} 



pBIABX 

M .1. 

Hindu 1 Hindi II 2<bat 

Hndlll 



Hndlll/rS^bal 



Tc180 



pBIU 



EcoRI 



Hindll 



iEcoRI- 



Kbal 
Khol 



EcoRI Hndlll Hirdlll 



Xbal 



2805AgallAinv2U _ 



URA5 



Xbal 



i^0^ 



Tc130 



[£ 2] 



Xbal 



130 



Xhol 



EcoRI 



.EcoRI 



EcoRI Hndlll i^bal 



EcoRI 



1 2 3 4 5 6 



Glycosylated - 




Noll- 

glycosylated 
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3] 

fNV2 Alnv2 




4] 

Ml 2 3 4 5 6 



4.31* 



^— 5kb 



3.71* 
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is. 5] 



UD 



YPSA 



pRB58 PGHSA-INV2 pGIL2-INV2 
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IS. 6] 



pGIL2-INV2 




IL-2 



PGR 



1 



PGR 



I L-2; 



1NV2 



PGR 
S« subcloning 



1 



.INV2s 




INV2 



pYHTS-F0,F1 a F2 

URA3 2|A 



Ba#}iHl 
CIP 



Yeast jgenomic DMA 
/Sau3AI 



IS. 7] I 

SDS-PAOE 

1 2 3 4 5 6 

43.0 



1 2 3 4 6 6 



29.0 
18.4 



1 
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IS. 10] 



IS. Ill 

250 kD- 

93 ■ 
64 ■ 

50 ■ 

36 
30 



TFP-1 




a: Signal sequence 
b: N-glycosylation site 
c: Ser, Ala-rich sequence 
d: Additional sequence , 
UTR: S'-untranslated region 



S IVI 1-1JI-1J-3 I 1:4k 



4 ,...^^ mmm ^3 

J^^^^ ^^^^^ 

^^^^ '^^B" 




pYIL-KRTFP1 

pYIL-KRT1-1 

pYIL-KRT1-2 

pYIL-KRT1-3 

pYIL-KRT1-4 



16 



IL-2 
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[£ 12] 

SDS-PAGE ^Ir^iSM^g 

(Anti-GCSF) 

M I 2 3 M 1 2 3 

250 kD — ■ ~ " 

98 
64 

50 
36 
30 



G-CSF 



16 ^ 
IL-2(15kD)-^ 



<110> Korea Research Institute of Bioscience and Biotechnology <120> 
Translational fusion partners for the secretory production of proteins <160> 

39 <170> Kopatentin 1.71 <210> 1 <211> 105 <212> PRT <213> 
Saccharomyces cerevisiae <400> 1 Met Phe Asn Arg Phe Asn Lys Phe Gin Ala Ala Val 
Ala Leu Ala Leu 15 10 15 Leu Ser 

Arg Gly Ala Leu Gly Asp Ser Tyr Thr Asn Ser Thr Ser Ser 20 
25 30 Ala Asp Leu Ser Ser He Thr Ser Val Ser Ser Ala Ser Ala Ser 

Ala 35 40 45 Thr Ala Ser Asp Ser Leu Ser 

Ser Ser Asp Gly Thr Val Tyr Leu Pro 50 55 60 

Ser Thr Thr lie Ser Gly Asp Leu Thr Val Thr Gly Lys Val lie Ala 65 
70 75 80 Thr Glu Ala Val Glu Val Ala Ala Gly Gly 
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95 



Lys Leu Thr Leu Leu Asp 85 90 

Gly Glu Lys Tyr Val Phe Ser Ser Asp 100 105 <210> 2 < 

211> 430 <212> DNA <213> Saccharomyces cerevisiae <400> 2 gatcgtcata 



60 tactatttct 
120 aatcgtttta 
180 ggtgactctt 
240 tcagctagtg 
300 ttgccatcca 
360 gccgtggaag 
420 tcatctgatc 



ttcactcttg ttctcataat agcagtccaa gttttcatct ttgcaagctt 
ttctttttat tggtaaactc tcgcccatta caaaaaaaaa agagatgttc 
acaaattcca agctgctgtc gctttggccc tactctctcg cggcgctctc 
acaccaatag cacctcctcc gcagacttga gttctatcac ttccgtctcg 
caagtgccac cgcttccgac tcactttctt ccagtgacgg taccgtttat 
caacaattag cggtgatctc acagttactg gtaaagtaat tgcaaccgag 
tcgctgccgg tggtaagttg actttacttg acggtgaaaa atacgtcttc 
430 <210> 3 <211> 117 <212> PRT <213> Saccharomyces cerevisiae <400> 
3 Met Thr Pro Tyr Ala Val Ala He Thr Val Ala Leu Leu He Val Thr 1 5 
10 15 Val Ser Ala Leu Gin Val Asn Asn Ser Cys Val Ala Phe Pro Pro 

Ser 20 25 30 Asn Leu Arg Gly Lys Asn 

Gly Asp Gly Thr Asn Glu Gin Tyr Ala Thr 35 40 

45 Ala Leu Leu Ser He Pro Trp Asn Gly Pro Pro Glu Ser Leu Arg Asp 50 
55 60 He Asn Leu He Glu Leu Glu Pro Gin Val Ala Leu Tyr Leu Leu 

Glu 65 70 75 80 Asn Tyr He Asn 

His Tyr Tyr Asn Thr Thr Arg Asp Asn Lys Cys Pro 85 
90 95 Asn Asn His Tyr Leu Met Gly Gly Gin Leu Gly Ser Ser Ser Asp 

Asn 100 105 110 Arg Ser Leu Asn Asp 
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115 <210> 4 <211> 424 <212> DNA <213> Saccharomyces cerevisiae < 

400> 4 gatctcattg gattcaagag aaagaaactc tatactggcg ccaaattagc agtgtcaaat 

60 ttcgaaaagg tgatgacgcc ctatgcagta gcaattaccg tggccttact aattgtaaca 120 

gtgagcgcac tccaggtcaa caattcatgt gtcgcttttc cgccatcaaa tctcagaggc 180 

aaaaatggag acggtactaa tgaacagtat gcaactgcac tactttctat tccctggaat 240 

ggacctcctg agtcattgag ggatattaat cttattgaac tcgaaccgca agttgcactc 300 

tatttgctcg aaaattatat taaccattac tacaacacca caagagacaa taagtgccct 360 

aataaccact acctaatggg agggcagttg ggtagctcat cggataatag gagtttgaac 420 gate 

424 <210> 5 <211> 104 <212> PRT <213> Saccharomyces cerevisiae <400> 

5 Met Gin Phe Lys Asn Val Ala Leu Ala Ala Ser Val Ala Ala Leu Ser 5 9 

14 19 Ala Thr Ala Ser Ala Glu Gly Tyr Thr Pro Gly Glu Pro Trp Ser 

Xhr 24 29 34 Leu Thr Pro Thr Gly Ser 

He Ser Cys Gly Ala Ala Glu Tyr Thr Thr 39 44 

49 Thr Phe Gly He Ala Val Gin Ala He Thr Ser Ser Lys Ala Lys Arg 54 

59 64 Asp Val lie Ser Gin He Gly Asp Gly Gin Val Gin Ala Thr Ser 

Ala 69 74 79 84 Ala Thr Ala Gin 

Ala Thr Asp Ser Gin Ala Gin Ala Thr Thr Thr Ala 89 

94 99 Thr Pro Thr Ser Ser Glu Lys He 104 

<210> 6 <211> 642 <212> DNA <213> Saccharomyces cerevisiae <400> 6 

gatcccgcct agcccttcca gcttttcttt ttcccctttt gctacggtcg agacacggtc 60 

gcccaaaaga aacgggtcag cgtgtactgc gccaaaaaaa ttcgcgccga tttaagctaa 120 
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acgtccacaa acaaaaacaa aaataagaaa taggttgaca gtgggtgaaa aattctcgaa 180 

ggtttcatct ccaaacagtc agtatataag tattcgggaa agagagccaa tctatcttgt 240 

ggtgggtcta tcttaacctt ctctttttgg cagtagtaat tgtaaatcaa gacacataaa 300 

actatttcac tcgctaaact tacatctaaa atgcaattca aaaacgtcgc cctagctgcc 360 

tccgttgctg ctctatccgc cactgcttct gctgaaggtt acactccagg tgaaccatgg 420 

tccaccttaa ccccaaccgg ctccatctct tgtggtgctg ccgaatacac taccaccttt 480 

ggtattgctg ttcaagctat tacctcttca aaagctaaga gagacgttat ctctcaaatt 540 

ggtgacggtc aagtccaagc cacttctgct gctactgctc aagccaccga tagtcaagcc 600 

caagctacta ctaccgctac cccaaccagc tccgaaaaga tc 642 <210> 



7 <211> 50 <212> PRT <213> Hansenula polymorpha <400> 7 Met Arg Phe Ala 
Glu Phe Leu Val Val Phe Ala Thr Leu Gly Gly Gly 5 9 
14 19 Met Ala Ala Pro Val Glu Ser Leu Ala Gly Thr Gin Arg Tyr Leu 

Val 24 29 34 Gin Met Lys Glu Arg Phe 

Thr Thr Glu Lys Leu Cys Ala Leu Asp Asp 39 44 

49 Lys He 54 <210> 8 <211> 179 <212> DNA <213> Hansenula 

polymorpha <400> 8 gatccgcttt ttattgcttt gctttgctaa tgagatttgc agaattcttg 
gtggtatttg 60 ccacgttagg cggggggatg gctgcaccgg ttgagtctct ggccgggacc 

caacggtatc 120 tggtgcaaat gaaggagcgg ttcaccacag agaagctgtg tgctttggac gacaagatc 

179 <210> 9 <211> 71 <212> PRT <213> Saccharomyces cerevisiae <400> 9 
Met Phe Asn Arg Phe Asn Lys Phe Gin Ala Ala Val Ala Leu Ala Leu 1 5 
10 15 Leu Ser Arg Gly Ala Leu Gly Asp Ser Tyr Thr Asn Ser Thr Ser 
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Ser 20 25 30 Ala Asp Leu Ser Ser He 

Thr Ser Val Ser Ser Ala Ser Ala Ser Ala 35 40 

45 Thr Ala Ser Asp Ser Leu Ser Ser Ser Asp Gly Thr Val Tyr Leu Pro 50 

55 60 Ser Thr Thr lie Ser Gly Asp 65 70 <210> 

10 <211> 329 <212> DNA <213> Saccharomyces cerevisiae <400> 10 
ggatccatgt tcaatcgttt taacaaattc caagctgctg tcgctttggc cctactctct 60 
cgcggcgctc tcggtgactc ttacaccaat agcacctcct ccgcagactt gagttctatc 120 
acttccgtct cgtcagctag tgcaagtgcc accgcttccg actcactttc ttccagtgac 180 
ggtaccgttt atttgccatc cacaacaatt agcggtgatc tcacagttac tggtaaagta 240 
attgcaaccg aggccgtgga agtcgctgcc ggtggtaagt tgactttact tgacggtgaa 300 
aaatacgtct tctcatctga tcctctaga 329 <210> 

11 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> JH97 primer 
<400> 11 ccggccatta cggccgtgat gcacacaaga gtgag 

35 <210> 12 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
JH119 primer <400> 12 ccggccgagg cggcctaagc ctaaggcag 

29 <210> 13 <211> 50 <212> DNA <213> Artificial Sequence <220> <223> 
JH99 primer <400> 13 gggcggccgc ctcggcccta gataaaaggt caatgacaaa cgaaactagc 
50 <210> 14 <211> 32 <212> DNA <213> Artificial Sequence <220> <223> 
JHIOO primer <400> 14 ccgtcgactt actattttac ttcccttact tg 

32 <210> 15 <211> 37 <212> DNA <213> Artificial Sequence <220> <223> 
JH106 primer <400> 15 gcggccatta cggccgtgca cctacttcaa gttctac 
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37 <210> 16 <211> 37 <212> DNA <213> Artificial Sequence <220> <223> 

JH107 primer <400> 16 gcggccatta cggccgtgca cctacttcaa gttctac 
37 <210> 17 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> 

JH120 primer <400> 17 cgggatccgc acctacttca agttct 

26 <210> 18 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 
JH121 primer <400> 18 cgggatcctg cacctacttc aagttct 

27 <210> 19 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> 
JH122 primer <400> 19 cgggatcctt gcacctactt caagttct 

28 <210> 20 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
JH123 primer <400> 20 ccattgaagg aaccaacaaa at 

22 <210> 21 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 

JH124 primer <400> 21 attttgttgg ttccttcaat gg 

22 <210> 22 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
JH95 primer <400> 22 ggctcgagct attttacttc ccttacttg 

29 <210> 23 <211> 23 <212> DNA <213> Artificial Sequence <220> <223> 
JH132 primer <400> 23 gggagctcat cgcttcgctg att 

23 <210> 24 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 
JH137 primer <400> 24 ccgtcgactt aagttagtgt tgagatg 

27 <210> 25 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> 

HY22 primer <400> 25 gaacttgaag taggtgccct tttatctaga ggatcagatg agaagac 

47 <210> 26 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 
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HY23 primer <400> 26 tcttctcatc tgatcctcta gataaaaggg cacctacttc aagttc 

46 <210> 27 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 

HY20 primer <400> 27 gaacttgaag taggtgccct tttatctaga ggatcgttca aactcc 

46 <210> 28 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> 

HY21 primer <400> 28 ggagtttgaa cgatcctcta gataaaaggg cacctacttc aagttc 

46 <210> 29 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> 
HY24 primer <400> 29 gaacttgaag taggtgccct tttatcaagg atcttgtcgt ccaaagc 

47 <210> 30 <211> 47 <212> DNA <213> Artificial Sequence <220> <223> 
HY25 primer <400> 30 gctttggacg acaagatcct tgataaaagg gcacctactt caagttc 

47 <210> 31 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

JH143 primer <400> 31 cctctagaat caccgctaat tgttgtg 

27 <210> 32 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

JH142 primer <400> 32 cctctagagg tgctattggt gtaagag 

27 <210> 33 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 

JH141 primer <400> 33 cctctagaac cgagagcgcc gcgagag 

27 <210> 34 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> 

JH140 primer <400> 34 ggactagtct agataaaagg gcacc 

25 <210> 35 <211> 42 <212> DNA <213> Artificial Sequence <220> <223> 

HY38 primer <400> 35 gaatttttga aaattcaagg atccatgttc aatcgtttta ac 

42 <210> 36 <211> 33 <212> DNA <213> Artificial Sequence <220> <223> 

JH144 primer <400> 36 cctctagata aaaggacccc cctgggccct gcc 
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33 <210> 37 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> 
JH145 primer <400> 37 ggcagctgga tgtattttac atggggag 

28 <210> 38 <211> 43 <212> DNA <213> Artificial Sequence <220> <223> 

HY17 primer <400> 38 gaacttgaag taggtgccct tttatcaagg atcttttcgg age 

43 <210> 39 <211> 43 <212> DNA <213> Artificial Sequence <220> <223> 

HY18 primer <400> 39 gctccgaaaa gatccttgat aaaagggcac ctacttcaag ttc 

43 
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